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7TMBR15UF120 Specification

1. Outline Drawing ( Unit : mm)
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3. Pin positions with tolerance ( Unit: mm )

48.26

PIN POSITIONS WITH TOLERANCE
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4. Drilling layout for PCB

Please refer to mounting instructions (Technical Rep. No. : MT5F14628a) when you mount this product.
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5. Absolute Maximum Ratings (at Tc= 25°C unless otherwise specified)
ltems Symbols Conditions MF?: tllr:;: Units
Collector-Emitter woltage VCES 1200 \%
Gate-Emitter wltage VGES +20 \%
Ic Continuous | Tc=80°C 15 A
g Tc=25°C| 24
%’ Collector current Icp Ims Tc=80°C 30 A
Tc=25°C 48
-lc Continuous | Tc=80°C 15 A
Collector Power Dissipation Pc 1 device 98 wW
Collector-Emitter wltage VCES 1200 \%
Gate-Emitter wvoltage VGES +20 \%
Ic Continuous | Tc=80°C 10 A
% Tc=25°C 20
7 % o Collector current Icp ims Tc=80°C 20 A
Lz Tc=25°C| 40
% é Collector Power Dissipation Pc 1 device 7 wW
; g @ |Awerage Output Current lo SQHZ/GOHZ 15 A
i3 £ sine wave
;E é g Surge Current (Non-Repetitive) IFSM Tj=150°C,10ms 280 A
c? O |t (Non-Repetitive) Pt half sine wave 390 A2
; f - Junction temperature Tj 150 °C
8 % i Storage temperature Tstg \| M0~ +125 | o°C
? Z ; Isolation between terminal and baseplatet™V Viso 2500 \%
é E% woltage between thermistor and others (2 S 2500 Vv
é ;;i Mounting Screw Torque \x’/ \\\ NI4 1.3~1.7 [ N.m
g % E (*1) All terminals should be connected together When |Solatlon test will be done.
; ‘é b (*2) Terminal T1 and T2 should be connected togefhet Ahd another terminals
é ; % should be connected together and shm®”t© baseplate
) a
Fuji Electric Device Technology Co..Ltd. [Z| MS6MO00793 5116
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6. Electrical characteristics ( at Tj= 25°C unless otherwise specified)
Characteristics
Items Symbols Conditions min. typ. Max. | Units
Zg;ﬂfgﬁ ‘gtr‘r"‘é’; IcEs  |VGE= 0V, VCE= 1200 V - - | 100 | mA
Gate-Emitter leakage current IGES VCE = OV, VGE= +20V - - 200 nA
?ﬁrtss'ﬁggtfgltage VGE(th) |[VCE= 20V, Ic = 15mA| 45 | 65 | 85 | v
Collector-Emitter VCE(sat) Tj= 25°C - 2.10 | 255
saturation wltage (Terminal) [VGE = 15 V, |Tj=125°C - 245a|290a Vv
VCE(sat) |lc = 15 A |Tj=25°C - 2.05 | 2.50
(Chip) Tj=125°C - 240a|285a
@ |Input capacitance Cies VGE = 0V, VCE= oV - 1000 - pF
E = 1 MHz
= |Turn-on time ton Vce= 600 V - 0.41 1.2
tr Ic = 15A - 0.28 0.6
try |VGE=  $15V - | 003 ]| - us
Turn-off time toff RG = 100 - 0.37 | 1.0
tf - 0.07 0.30
i ? Forward on woltage VF Tj= 25°C - 2.40 | 2.90
(Terminal) Tj=125°C - |195al235a
> S IF= 1I5A = \Y
%= VF Tj= 25°C - 2.30 | 2.80
o (Chip) Tj=125°C ~ |185a|235a
i; 5 Rewerse recovery time trr IF = 15 A - - 350 ns
Q Q Zggﬁggtoer ‘gtr‘:‘snet IcEs  |VGE= 0V, VCE= 1200 V . - | 200 | mA
£ i < Gate-Emitter leakage current IGES VCE = OV, VGE= +20V - = 200 nA
<% Q ?ﬁ:;ﬁggtfgltage VGE(h) |VCE= 20V, Ic = 85 | v
z g Collector-Emitter VCE(sat) Tj= 25°C 2.5
f E saturation wltage (Terminal) [VGE = 15V, - 240a|285a
VCE(sat) |Ic = 10 AC[Ti= 25°C - 200 | 240 | ¥
~ 2 s (Chip) ‘/,,ilij?\ RN TP - |235al280a
L @ |Input capacitance Cies =~ 0V,VCE= 10V - 800 - pF
=R AN 1 MHz
Fes Turn-on time ~)Vton vee= 600 v - [ o4 12
L &= tr lc = 10 A - | 028 06 | ps
Tum-off time. \ () i toff VGE=  #15V - 037 | 10
A tt  |Re= 100 Q - [ 003 | 0.30
Rewerse recowery time trr IF = 15 A - - 350 ns
Rewerse current IRRM VR = 1200 V - - 1.00 [ mA
g |Forward on woltage VFM IF= 15 A |chip - 1.1 - \Y
g terminal - 1.2 15
8 |Reverse current IRRM |VR = 1600 V - - 1.0 | mA
g Resistance R T=25°C 4750 | 5000 | 5250 o
£ T=100°C - | 495 | -
2 |B value B |T=25/50°C 3305 | 3375 | 3450 | K
Fuji Electric Device Technology Co..Ltd. [Z| MS6MO00793 6/16
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7. Thermal resistance characteristics

Characteristics
ltems Symbols Conditions min. typ. Max. | Units
Inverter IGBT - - 1.62
Thermal resistance Inverter FWD - - 1.73
(1 device) Rth(-c) [Brake IGBT - - 1.81 |°C/w
Brake diode - - 2.01
Converter Diode - - 1.40
Contact Thermal resistance Rth(c-f) [with Thermal Compound ® - 0.50 - °C/W
* This is the value which is defined mounting on the additional cooling fin with thermal compound.
8. Indication on module
Serial No.
E TMBR15UF120
15A 1200V =
U. K. ooooag
Lot. No.
9. Applicable category
This specification is applied to Power Integrated Module named 7MBR15UF120.
10. Storage and transportation notes
- The module should be stored at a standard temperature of 5 to 35°C and
humidity of 45 to 75% .
. Store modules in a place with few temperature changes in order to awid
condensation on the module surface.
\ ©
. Awid exposure to corrosive gases and dust.
. Awid excessiwe external force on the module.
. Store modules with unprocessed terminals. ) ? \
(Ca (NN N
a, act\( )W .
. Do not drop or otherwise shock the modu[e$;Whé ‘transporting.
\\‘/,—\,\\\\\\ /\\\
. /(;2\/1\\s N S
. (\V?T\i \\\\\:,J/
11. Definitions of switching time A\
>\
N\ =
A \Fp — %
TS F - Q 90
20 NN\,
X Qﬂ)”" OV-————::;7——— ov
lf I Ve trr
L—‘ %IX =
T VCE /\ Ler 2 Ie AN
;_72 Vec 90% /| N 90%
10%) 10% VCE N~ 10%

ov _Ie T 2
R
o—é—l VeE 04

VGE T tr (i) >—K tf
o S E—

12. Packing and Labeling
Display on the packing box
-Logo of production
-Type name
-Lot. No.
-Products quantitiy in a packing box
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Reliability Test ltems

Test Reference Accept-
cate- Test items Test methods and conditions EIAJnCI)ErgSMOl o’f\llsjamng)slre ance
gories (Aug.-2001 edition) number
1|{Terminal Strength Pull force : 10N Test Method 401 5 (0:1)
(Pull test) Test time . 1041 sec. Method I
2|Mounting Strength Screw torque 1 1.3~1.7N-m (M4) Test Method 402 5 (0:1)
%) Test time : 1041 sec. method II
Gl
% 3|Vibration Range of frequency : 0.1 ~ 500Hz Test Method 403 5 (0:1)
£ Sweeping time : 15 min. Reference 1
8 Acceleration : 100m/s? Condition code B
] Sweeping direction : Each X,Y,Z axis
= Test time : 3 hr. (1hr./direction)
4|Shock Maximum acceleration  : 9800m/s> Test Method 404 5 (0:1)
Pulse width : 0.5msec. Condition code D
Direction . Each X)Y,Z axis
Test time . 3 times/direction
1|{High Temperature Storage temp. 1 12545 °C Test Method 201 5 (0:1)
Storage Test duration : 1000hr.
2|Low Temperature Storage temp. . -4045 °C Test Method 202 5 (0:1)
Storage Test duration : 1000hr.
3|Temperature Storage temp. : 85+2°C Test Method 103 5 (0:1)
Humidity Relative humidity . 8515% Test code C
Storage Test duration : 1000hr.
4|Temperature Test Method 105 5 (0:1)
" Cycle Test temp. Low temp. -40+5 °C
Gl
= High temp. 125 +5 °C
5
E RT 5-35°%
.g Dwell time . High ~RT ~ Low ~ RT
g lhr. 0.5hr. 1hr. 0.5hr/(.i\\\
Number of cycles : 100 cycles ANE, N
5(Thermal Shock PR Test Method 307 5 (0:1)
Test temp. High témp)) 100 ®° °c method I
\ s 45 Condition code A
A S~ Lowtemp. O Ve
Used quui\d\? ’Waitér \>\iith ice and boiling water
Dipping time > : 5 min. par each temp.
o7 Transfer time : 10 sec.
\\|Number of cycles : 10 cycles

Fuji Electric Device Technology Co.,Ltd.
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Reliability Test Items

Test Reference Number Accept-
cat_e- Test items Test methods and conditions Ewnigi701 of :ample ance
gories (Aug.-2001 edition) number
1{High temperature Test Method 101 5 (0:1)
Reverse Bias Test temp. : Ta=125+5°C
(Tj < 150 °C)
Bias Voltage : VC = 0.8xVCES
Z Bias Method : Applied DC voltage to C-E
2 VGE = 0V
3 Test duration : 1000hr.
& | 2|High temperature Test Method 101 5 (0:1)
3 Bias (for gate) Test temp. : Ta=125+5°C
] (Tj < 150 °C)
Bias Voltage : VC = VGE = +20V or -20V
Bias Method : Applied DC voltage to G-E
VCE = 0V
Test duration : 1000hr.
3|Intermitted ON time 1 2sec. Test Method 106 5 P<1%
Operating Life OFF time . 18 sec.
(Power cycle) Test temp. : A Tj=100+5 deg
(for IGBT) Tj £ 150 °C, Ta=25+5 °C
Number of cycles . 8500 cycles
Failure Criteria
Item Characteristic Symbol Failureiﬁ?&éfié
Lowerlimit| Upper limit
Electrical Leakage current ICESA} 7 USLx2 [ mA
characteristic | IGES - USLx2 | pA
Gate threshold yoltage | VGE(th) | LSLx0.8 | USLx1.2 | mA
Saturationvoltage’ | VCE(sat) - USLx1.2 | Vv
Fopward voltage VE - UsLx1.2 | Vv
“5\ Thermal IGBT AVGE - USLx1.2 | mV
[ resistance or AVCE
FWD AVF - USLx1.2 | mV
Isolation voltage Viso Broken insulation -
Visual Visual inspection
inspection Peeling - The visual sample -
[ Plating
and the others

LSL : Lower specified limit.
USL : Upper specified limit.

Note : Each parameter measurement read-outs shall be made after stabilizing the components
at room ambient for 2 hours minimum, 24 hours maximum after removal from the tests.
And in case of the wetting tests, for example, moisture resistance tests, each component
shall be made wipe or dry completely before the measurement.
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Reliability Test Results
Test Reference Number [ Number
cate- Test items EIA.]nOErgSMOl of test | of failure
gories (Aug.-2001 edition) sample | sample
1| Terminal Strength Test Method 401 5 0
2 (Pull test) Method 1
2 | 2|Mounting Strength Test Method 402 5 0
T method I
Q
S 3|Vibration Test Method 403 5 0
§ Condition code B
> 4|Shock Test Method 404 5 0
; %E 3 Condition code B
=3 22 1|High Temperature Storage Test Method 201 5 0
Sk £ | 2|Low Temperature Storage Test Method 202 5 0
eEE8 o
PR % 3|Temperature Humidity Test Method 103 5 0
58 f 5T = Storage Test code C i
528 § h [
ssEs S | 4|Temperature Cycle Test Method 105
EEREE = .
_E _EV 5;_% L — \“7\ w\“
LoEES 5|Thermal Shock T?\St&\ﬂ%}@}}gﬁ 5 0
25523 @} method 1
R A\ N\
££3%5: .~y ] condition code A
Bgiiz » | 1|High temperature Reversé Bias Test Method 101 5 0
Eks8Z 17 O B
& i
o | 2|Hightemperature Bias Test Method 101 5 0
Q A\ \ :s \\\;? -
E \\\\ \Cfor gate )
2 | 3|intermitted Operating Life Test Method 106 5 0
0 (Power cycling)
(for IGBT)
Fuji Electric Device Technology Co..Ltd. [Z| MS6MO00793 10/16
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Collector-Emitter voltage vs. Gate-Emitter voltage
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[ Inverter ]
Switching time vs. Collector current (typ.)

Vee=600V, VGE=+-15V, Rg=100Q, Tj= 25°C
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Switching time vs. Collector current (typ.)
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[ Inverter ] Reverse recovery characteristics (typ.)
Forward current vs. Forward on voltage (typ.) / chip Vce=600V, VGE=+-15V, Rg=100Q
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[ Brake ]
Collector current vs. Collector-Emitter voltage

Tj=25°C (typ.)/ chip

[ Brake ]
Collector current vs. Collector-Emitter voltage
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Warnings

- This product shall be used within its absolute maximum rating (voltage, current, and temperature). This product
may be broken in case of using beyond the ratings.
HLOBFRRER(BEE, BR BEES OHENTHER TSV #AZKEREBATERTSE. FFHRETS
BENBHYET,

- Connect adequate fuse or protector of circuit between three-phase line and this product to prevent the equipment
from causing secondary destruction, such as fire, its spreading, or explosion.
F—DREDERTRFIBEL-HELZEEL. BABREALZOBICEYGZEENEA—IARITTL—H—%2T
T TR, 1S, ERFO2RIEIEEFHL TS,

- Use this product after realizing enough working on environment and considering of product's reliability life.
This product may be broken before target life of the system in case of using beyond the product's reliability life.
%nu@ﬁﬁﬁfﬂfﬁ%‘k/\f EEL. HAOEEEFGNEECEIM RGO L. ARSREFFALTTIL, HR0EEEF®
FHEATHERALESES . EFEQBEEGLVATICRFLIBRIRT 580/ HYET,

- When electric power is connected to equipments, rush current will be flown through rectifying diode to charge
DC capacitor. Guaranteed value of the rush current is specified as I°t (non-repetitive), however frequent rush
current through the diode might make it's power cycle destruction occur because of the repetitive power.
In application which has such frequent rush current, well consideration to product life time (i.e. suppressing
the rush current) is necessary.
EBREBEABICERASAF—FIZIE. 0T —2RETIAEDERAERISRANET . CORAERICH T HRIEIEL
PR L) EL TRESNTOET A, CORAERISEEITHRNDEPHIEL I ER AL (A —FOBELERIC
FBNT—H A LT ERBEEETAREEAHYET . RABRMIEEICRNDLS4T7 TV r—arTlE, RAERIE
MRS E . HAEGITHLIBRELTITERTSL,

- If the product had been used in the environment with acid, organic matter, and corrosive gas ( hydrogen sulfide,
sulfurous acid gas), the product's performance and appearance can not be ensured easily.

B- AR -EREMEARERILKE ERBARE)ZECRET CEASNEE. RAaRE-HMRFORIITEEL A,

- Power cycle capability is classified to delta-Tj mode and delta-Tc mode. Delta-Tc mode is due to rise and down
of case temperature (Tc), and depends on cooling design of equipment which use this product.
In application which has such frequent rise and down of Tc, well consideration of product life time is necessary.
NIT—HAIMEIZIFATICEDHZEDMIZ, ATclZ&BHEELNHYET CEFTr—RBETID LR THEIZES
BRAMLATHY, AUGECHERAT OEOMBREHEREFLES . 7—RBEED LR TRAEEIC i_;éizAli
HEFDITTHBELTITEATEN, ) o

without the express written consent of

a - Please refer to mounting instructions (Technical Rep. No. : MT5F14628a) when you mbui%hmé product
A B S DEEE(ZHT->TlEMounting Instructions (37 & #INo. MT5F14628a) E* W'C{fﬁél,\

- Never add mechanical stress to deform the main or control termlnal Tt\’e géfx]ed terminal may cause poor
contact problem. (7 \,\\\

EIHF R UHIERFIS FL'JJ’éf}zfzﬁ/étab\f'l'éh\&ﬂﬁﬁ%w%)T/( J:L) BMARGEEIESECTHEANHYET.

- Use this product with keeping the cooling fin' s flamessméﬁ/veen screw holes within 50um at 100mm and the
roughness within 10um. Also keep the tghtemng\\td(rque within the limits of this specification. Too large convex
of cooling fin may cause |solat|on})(eaquQ\Nn ‘and this may lead to a critical accident. On the other hand, too
large concave of cooling fln/rjqakbeg ga}) between this product and the fin bigger, then, thermal conductivity will
be worse and over heat qesffup\%ron may occur.

£ﬂ74/li?~>(ﬁxbtﬁlﬂ_‘é‘§%%ﬁ’c¢iﬁ EZ100mmT50umLL T, REOASIFI0UMUTFIZLTTEL, @BXGEMRY

fJ‘Z'i)OT’ U?‘%tﬂ@%nnb\%ﬁ%%ﬁﬁiﬁi—i_b EXEHIHKRIDEENHYFET . £ BREMRYPCHONAFENHDE.
RELD AT ORICERAEL TRENELY , BB EABIEABYET .,

- In case of mounting this product on cooling fin, use thermal compound to secure thermal conductivity. If the
thermal compound amount was not enough or its applying method was not suitable, its spreading will not be
enough, then, thermal conductivity will be worse and thermal run away destruction may occur.
Confirm spreading state of the thermal compound when its applying to this product.
(Spreading state of the thermal compound can be confirmed by removing this product after mounting.)
RFEAHNTAVITHYM T BIRICIE, BMEBERER T 50DV NIUREESHEAIESND, X BRENTELIZY.
BRAENSTEESFYSHE VNI RITRFEERICENST  MBBLICEISBBIRICENIELHYFES,
AV UREZRATHRICIE. MRELEECAVNNIURNEN> TSR ERERL TS,
(BELLBICRFERYITTEAVNRIUROENYEEGZHER T HENHEET,)

- It shall be confirmed that IGBT's operating locus of the turn-off voltage and current are within the RBSOA
specification. This product may be broken if the locus is out of the RBSOA.
A=A DBE - BEROEBETH A RBSOALHRNIZHHEEFEAL TTEL, RBSOADHE LB A THEAT HERFHIKIEE
THABEELHYET

or disclosed in any way whatsoever for the use of any third party nor used
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If excessive static electricity is applied to the control terminals, the devices may be broken. Implement some
countermeasures against static electricity.

HEEFISBREHERASMMENTIHE . RFVRIETIEENHYFET, YRV EFIHEIHRERELTTIL,

Never add the excessive mechanical stress to the main or control terminals when the product is applied to
equipments. The module structure may be broken.
RFEREICEETDRIC. THFOFEIFRFISBREENESZBEOTTEN, mFEENRERT DAREEAHYET,

In case of insufficient -VGE, erroneous turn-on of IGBT may occur. -VGE shall be set enough value to prevent

this malfunction. (Recommended value : -VGE = -15V)

BNAT R 7F—FEE-VGENF BLF T LR RAMEE T A REEADYET  RRIMEEELNAIT-VGEL+2 G ET
RELTTELY,  (HELE{E : -VGE = -15V)

In case of higher turn-on dv/dt of IGBT, erroneous turn-on of opposite arm IGBT may occur. Use this product in

the most suitable drive conditions, such as +VGE, -VGE, RG to prevent the malfunction.

B—2A Y dv/dt ABNEFIT —LDIGBTARRMEE T AREMRAHYET . BRANMEESHVADRBELNS/T
%M (+VGE, -VGE, RGH) TTHATEL,

This product may be broken by avalanche in case of VCE beyond maximum rating VCES is applied between

C-E terminals. Use this product within its absolute maximum woltage.

VCESHHBA F-BEAMMENHE . TNFUVIERLTHRFRETHIEENHYET . VCERR TN ERDEEN
TIERTEL,

Control the surge voltage by adding a protection circuit (=snubber circuit) to the IGBT. Use a film capacitor
in the snubber circuit, and then set it near the IGBT in order to bipass high frequency surge currents.
IGBTIZRERBEERF/\EE)EF T TH—CBEEFRINSE TEZEW RFANEBOI TUoHIZIE T IV LA TY
AW, IGBTOHELKICRELTCEER Y —CEEERINT HFEEEL TS,

Cautions

Fuji Electric Device Technology is constantly making every endeavor to improve the product quality and reliability.
However, semiconductor products may rarely happen to fail or malfunction. To prevent accidents causing |njury op N
death, damage to property like by fire, and other social damage resulted from a failure or malfunction of “\ ( ‘\ \ M
the Fuji Electric Device Technology semiconductor products, take some measures to keep safety, spgﬁzg\te\dﬁﬁdant
design, spread-fire-preventive design, and malfunction-protective design. | /’\)\1\/”
ELEMWTMRTH/OS— R TREDBHELEREOR ECHHTOET, w}%&“\ia%dmmmrxab\%zu_w
BEETHRENHYET, BLERT/N\IRTFH/O0 —i#%ﬁiuuﬂ)ﬁﬂiif‘&i%@‘l’ﬁﬁ\ FERELTAS IR k5
FICE DU EICH T HRECHEWEREFE STV LS REEET- &_}ﬁﬂfi ;QE CRBMEMLE R RERERER

T\ \S)

DE=HDFEEHELCTTEL, BN\

N

<
o}

The application examples described in this speuﬁcatlon bnfg éxpl/aln typical ones that used the Fuji Electric Device
Technology products. This specification never/erf§u1<e m\eﬁforce the industrial property and other rights, nor license the
enforcement rights. /;\\\‘ N\ © S

ALHREIC aﬁt,rmrmwmg\;t%#ﬁw\a-r'z/n:)—gmmmu—ﬁﬁmmmmmm%mraw\
AU E LTI RMAIE. \%@%ﬁﬂ@%Hﬁkﬁ‘?’éﬁ‘:ﬂ;itli%ﬁm&@ﬁ EEITOEDTIEHYER Ao

A NN\
The product de@;ﬁltgeam\tms specification is not designed nor made for being applied to the equipment or
systems used Linder life-threatening situations. When you consider applying the product of this specification
to particular used, such as vehicle-mounted units, shipboard equipment, aerospace equipment, medical devices,
atomic control systems and submarine relaying equipment or systems, please apply after confirmation
of this product to be satisfied about system construction and required reliability.
AERBICRBEINHRE, AFITHDDOILITIKR T TEASNIHBEHIVE AT AICHLGNEILE
BRIELTHE- BESN LD TEHYF R A, REKREO R ZEEMmER. oM. MEFE., EREHE. RTH
HlfE, BEPBRERHDIVE AT LLGE HHEAE~NOIHRAZIHREADORE, PATLBRRUVERREIC
WRIBILECHERD L. SFIATIL,

If there is any unclear matter in this specification, please contact Fuji Electric Device Technology Co.,Ltd.
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